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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Meteorological Instruments Sectional Committee had been approved by the Mechanical Engineering Division Council. Measurements of solar energy received by a surface held normal to the incident radiation is of importance in the study of absorptive and scattering properties of the atmosphere and the suspended particles in it besides application in various applied sciences. The solar radiation which reaches the earth's surface essentially in the wavelength range of 0.3 to 4.0 pm. The irradiance on a unit surface is expressed in watt per square metre ( W.m-* ), Direct solar radiation ( direct solar irradiance ) is measured by means of pyrheliometers, the receiving surfaces of which are arranged to be normal to the incident solar radiation. By means of apertures, only the radiation from the sun and a narrow annulus of sky is measured. The construction of the pyrheliometer mounting must allow for rapid and smooth adjustment of the azimuth and elevation angles. A sighting device helps in adjusting the pyrheliometer to be normal to the incident beam. The Angstrom pyrheliometer is a ( secondary ) standard type of instrument which operates on the compensation principle. An electrically heated metallic strip compensates the heat gained by an identical strip on irradiation by the sun's rays. The pyrheliometet can also be use to measure irradiances in different spectral bands by interposing a band pass filter, mounted on a suitable holder, in front of the pyrheliometer.
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Indian Standard

ANGSTROM PYRHBLIOMETER SPECIFICATION
3 SCOPE

This standard prescribes the requirements an Angstrom pyrheliometer. 2 DESCRIPTION

for

mounted parallel side by side in the same plane on a circular rigid disc 3 mm thick of suitable non-conducting material. A paper based phenolit laminate such as tufnol can be used. 4 DIMENSIONS The instrument shall have the dimensions indicated in Figs. 1, 2 and 3. The cylindrical tube shall be 180 mm long, 41 mm dia and 1.75 mm thick. 5 GENERAL REQUIREMENTS 5.1 The sensing elements shall be identical, 20 mm Y 2 mm Y 0.02 mm manganin strips. The width shall be within 2 mm * 0.02 mm. They are mounted on a circular disc 3 mm thick cut to the shape shown in Fig. 2. The central window on the mount shall be 20 mm x 18 mm. 5.2 The manganin strip shall be soldered at the top to a single metallic ( brass ) connection plate and at bottom, they shall be soldered each to a small metallic connection plate. 5.3 Two copper-constantan thermocouples, each material 0.05 mm thick, shall be fixed at the bottom of the mount. Efch therm> junction shall be in good thermal contact with one of the manganin strips above it but electrically insulated from it. The thermocouples shall be cut to the shape and dimensions as shown in Fig. 3 and the sensing strips shall be coated uniformly with matt optical black lacquer. Absorptivity of the lacquer finish shall not be less than 98 percent in the wavelength range 0.3-50 pm. 5.5 The mount with sensing elements and thermocouples shall be fixed over a rigi! nonconducting holder having five rods a$ shown in Fig. 2.
55.1 These rods shall also serve as connectors. 5.4 The mount

The pyrheliometer consists essentially of two identical thin strips of manganin similarly mounted and coated with special optical matt black lacquer. One of the strips is exposed to solar radiation and the other is shielded from radiation and heated electrically to attain the temperature of the exposed strip. The identity of the temperature is sensed by two copperconstantan thermocouples, one attached to each manganin strip at its bottom by a thin layer of epoxy adhesive cement which provides the necessary electrical insulation. The strips are mounted side by side on a non-conducting mount kept at the bottom of a nickel plated brass tube containing several rectangular diaphragms subtending an angle of 6 degrees in the vertical and 3 degrees in the horizontal plane at the sensor strips. In front of the tube a rectangular opening and a movable shutter are provided which allows the radiation to fall alternately on one strip or the other. The brightly plated brass tube is rigidly mounted on a tripod stand having a gear arrangement to rotate the tube both in horizontal and elevation planes in order to adjust the tube to face the sun. The sighting device usually allows a small spot of light to fall upon a mark in the centre of the target when the receiving surface is exactly normal to the direct solar beam. The absorption of the radiation by the blackencd strip exposed to the sun's rays is determined by measuring the electric current necessary to heat the shielded strip to the same temperature. The thermocouplei connected to a sensitive null galvanometer indicate the equivalence of the temperatures of the two strips. The current through the shielded strip is measured with an accurate milliammeter. From a knowledge of the area of the strip exposed, its absorption and elecrical resistance and the heating current, t.he irradiance level c:ln be obtained. 3 MATERIAL 3.1 The entire iustl'ument shall be brass, unless otherwise specified. made of

5.5.2 The rods shall be held in position in the holder by brass screws also serve as connectors. 5.5.3 Two of the rods shall be of copper and serve as the support for the disc and in contact with the thermocouple terminals. 5.5.4 The other three shall be of brass and in electrical contact with the small connecting plates.

3.2 The two ser,sing elements shall be of manganin of dimension 20 mm x 2 mm x 0.02 mm
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`5.6 The holder with the sensors shall be mount-

ed at one end of a brightly polished cylindrical brass tube and held in position by a screw. ,5.6.1 brass part clips The other end shall have a highly polished diaphragm having a window at the central and closed by a circular cap with spring for grip.

5.6.2 The holder shall be protected by a cylindrical highly polished cover held in position by knured headed screw. 5.6.3 Inside the tube, there phragms inserted. shall be three dia-

5.6.3.1 The first diaphragm shall carry a shutter. The shutter shall be mounted on a spindle passing through t\vo guides rivetted to the forward side of the diaphragm. 5.6.3.2 The other t1t.o diaphragms mounted between the holder and diaphragm as shown in Fig. 1. shall be the front
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4 VIEW LIMITING GEOMETRY OF
DIAPHRAGM

5.6.3.3 The dimensions of the cut out part in the centre of the diaphragms shall satisfy the view limiting geometry given in Fig. 4. 5.6.3.4 The diaphragms shall be secured in position by means of brass szrews. 5.6.4 A short index pin shall be fixed on the front part of the tube ( near the diaphragm carrying the shutter ). 5.6.4.1 A sighting device as shown in Fig. I, shall be fixed behind the index. The ccntre pin hole in the front part or the sighting device shall be in exact alignment, with a small blackened depression in the centrc oi' the rear part. 3

5.6.4.2

The index pin shall not project centre of the sighting device.

up

to thii

5.6.4.3 The front sight shall also carry a spring loaded ball to serve as a stopper for the ~!ectol knob as shown in Fig. I, 5.7 The tube shall be fixed to a brass bracket snugly litting to the cylindrical tube an\! by means of four plated screws. 5.7.1 The bracket of a support rod. shall pass through the head

IS 13459 : 1992 5.7.2 The support rod is mounted on tripod stand in such a way that the rod shall have the facility to rotate freely when in position on the stand. 5.7.3 The boss of the stand shall have a deep recess to take the lower portion of the support
1.OLI.

7 WORKMANSHIP

AND FINISH

7.1 The instrument is a reference standard type. Hence highest workmanship shall be ensured before it is accepted.

7.2 Opening angle and the slope should be strictly adhered to be within the limit given under 5.6.3.3. 7.3 Solderings shall be neat amount of foreign substance. 7.4 All bare connections covered with sleevings. are with to be minimum suitably

5.7.4 The three legs of the stand shall be provi3ed with levelling screws for ensuring horizontality. 5.7.5 A circular spirit level shall be fixed on the stand. 5.8 The elevation adjusting device shall be fixed at the top of the support rod and consist of a spring mounted worm engaging, worm wheel. 5.8.1 The worm wheel, mounted on the spindle of the bracket fixing the tube, shall engage with the worm on its own spindle such that when the knob fixed to the spindle is rotated, the cylindrical tube also moves smoothly without any backlash. 5.8.1.1 Provision shall be made in this worm arrangement for quick and rough adjustments when required. 5.8.2 The azimuth adjusting device shall have similar arrangement and be fixed to the lower end of the support rod and just above the boss of the tripod stand. 6 FUNCTIONAL ACCURACY 6.1 Sensitivity REQUIREMENTS
: f

7.5 The black lacquer coating should have 98 percent absorption of the incident radiation over the entire spectrum. 7.6 The tube shall be chromium plated and polished bright outside. Tnside surface of tube should not be polished. 7.7 All screws visible shall also be plated. 7.8 The entire adjustment devices, the sighting devices and selector knob shall have dull coat ot chromium plating. 8 MARKING
AND INSPECTION 8.1 A name plate 50 mm x 20 mm with engravings indicating : (a) Name of the instrument, (b) Manufacturer's name or recognised trademark, if any, and (c) Serial number and year of manufacture, shall be fixed on the tube with four screws.

AND

2 W.m-2 1 % per year

6.2 Stability of calibration
: f

8.2 The equipment shall be provided with a calibration certificate. The calibration shall be traceable to the National Radiation Standard at Central Radiation Laboratory of the India Meteorological Department at Pune and expressed with reference to World Radiometric Reference. 9 PACKING Each instrument shall be packed in its carrying case, suitably designed and provided with adequate cushioning and proper anchoring to avoid play during journey.
10 TESTING

6.3 The maximum error due to variation in ambient temperature shall not exceed &0.2% 6.4 Spectral response
: Flat

within &0*2% in the entire tange of wavelengths

6.5 Non-linearity

in response : within f O.So/,

AND INSPECTION

6.6 Time constant for registering 90 percent change should be less than 25 seconds.

Each pyrheliometer shall be tested individually for conformity to all the requirements of thiq specification.
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Standard Mark The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Aci, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system o inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products arc also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.
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